I / *! "X — V 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 2001-245130 
(43)Date of publication of application : 07.09.2001 



(51)Int.CI. H04N 1/387 

G06T 1/00 

G06T 5/00 

H04N 1/407 

H04N 5/235 

H04N 5/335 
// H04N101.00 



(21 Application number : 2000-051 729 (71)Applicant : OLYMPUS OPTICAL CO LTD 

(22)Date of filing : 28.02.2000 (72)Inventor : TSURUOKA TAKEO 

HORIUCHI KAZUHITO 



(54) IMAGE PROCESSING UNIT 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an image processing unit, 
equipped in satisfactory balance for both high speed computation 
at compositing images and continuity of the composited images. 
SOLUTION: This image processing unit composites multiple images 
with different exposures into a single image with a wide dynamic 
range. Namely, it is provided with an extraction part 13 for proper 
exposures which extracts the proper exposure thresholds, based 
on the image signal level for each of the images, provided with an 
extraction part 14 of the duplicate areas which extracts the 
duplicate areas in each of the proper exposure threshold 
extracted, provided with the correction part 1 5 of the gradients 
which corrects the gray scale in the proper exposure thresholds, 
and provided the image compositing part 16, which has a selection 
part 22 of the standard image which selects the a single image as 
the standard image such that the proper exposure thresholds have 
the largest area, by the correction part 23 of the exposures which 
compensates for the exposures, except for the standard image, 
through a process of obtaining the exposure difference between 
the duplicate areas and the standard image, and by the weighted 




addition part 24, which composites through addition weighted on the function, based on the change of the 
image signal level in the standard image, when they are duplicate areas on the proper exposure thresholds 
after compensation. 
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CLAIMS 



[Claim(s)] " ""' " " ~ 

[Claim 1]An image processing device which processes an image group which consists of two or more 
pictures p.ctunzed by a different exposing condition to the same photographic subject, and generates a 
wide dynamic range image of 1 , comprising: 

An extraction means to extract an appropriate exposure area based on a picture signal level for every 
picture in a described image group. 

An overlapped range extraction means to extract a field which overlaps between appropriate exposure 
areas for every picture extracted [ above-mentioned ]. 

A gray-level-correction means to perform gray level correction about the above-mentioned appropriate 
exposure area. 

A synthesizing means which generates a wide dynamic range image of 1 by compounding an appropriate 
exposure area by which gray level correction was carried out based on information on the overlapping 
above-mentioned field by this gray-level-correction means. 

fdlo!Uing The image Pr ° CeSSing deV ' Ce accordin e to claim 1 being a thing characterized by comprising the 

A selecting means as which the above-mentioned synthesizing means chooses one picture as a reference 
image from described image groups. 

An exposure compensation means which performs exposure amendment of those other than a reference 
image in quest of an exposure difference with the above-mentioned reference image from an appropriate 
exposure area wh.ch overlaps with a described image group, A weighting addition means which compounds 
by carrying out weighting addition with a function based on change of a picture signal level of a reference 
image about an appropriate exposure area which performed the above-mentioned exposure amendment 
when it is a field which this overlaps as it is when it is not the overlapping above-mentioned field. 

[Claim 3]The image processing device according to claim 2, wherein the above-mentioned selecting means 
is what chooses one picture to which area of an appropriate exposure area serves as the maximum out of 
a described image group as a reference image. 
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DETAILED DESCRIPTION " ~ ' 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to an image processing device and the image processing 
device which generates the wide dynamic range image of 1 from two or more pictures picturized by a 
different exposing condition in more detail. 
[0002] 

[Description of the Prior Art]The image processing device which combines two or more pictures 
conventionally picturized by a different exposing condition, and generates the wide dynamic range image of 
1 is proposed. 

[0003]As an example of such a thing, to Japanese Patent Application No. No. 338551 [ 11 to ] Each 
picture is divided into an appropriate exposure field and an unsuitable right exposure region and the image 
process.ng device which performs gray level correction for every appropriate exposure field compounds 
the appropriate exposure field for every picture by which gray level correction was carried out, and 
generates the wide dynamic range image of 1 is indicated. 

The super latitude digital camera which can picturize a photographic subject with a larger dynamic range is 
indicated as an example of the apparatus which applied this image processing device. 

[0004]When combining a long exposure picture and two pictures of a short time exposure picture to 
Gazette containing the Patent No. 2755366, for example and generating the wide dynamic range image of 
one sheet to .t as other examples, divide each picture into an appropriate exposure area and an unsuitable 
right exposure region, but. A staging area which belongs to both the appropriate exposure area of long 
exposure and the proper field of short time exposure at this time is provided, and the digital camera which 
carr.es out weighting add.tion and was made to carry out picture composition within this staging area is 
indicated. 
[0005] 

[Problem(s) to be Solved by the Invention]However. in some which were indicated to above-mentioned 
Gazette containing the Patent No. 2755366, since the compositing process is performed using a different 
rnnni?," eVerV picture ' the technical problem that calculation of each function takes time occurs 
L0006JIt asks for two straight lines in the staging area mid, respectively from the data of the corner point 
of the appropriate exposure area long of long exposure, and the data of the corner point of appropriate 
rnnn^t 3rea Sh ° rt ° f Sh ° rt time ex P° sure ' and a weighting factor is calculated from these straight lines 
L0007]When such a means was used and the shape of the staging area in a screen becomes complicated ' 
the technical problem that it becomes difficult to ask for the data of a corner point along with change of' 
the concentration direction (it is necessary to scan to the direction which intersects perpendicularly with 
this in quest of the centroidal line of the staging area mid for carrying out correctly) will arise 
[0008]Th.s invention is made in light of the above-mentioned circumstances, and it aims at providing the 
image process.ng device which combines the rapidity of the operation at the time of combining a picture 
and the continuity of the combined picture with sufficient balance 
[0009] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, an image processing 
device by the 1st invention, It is an image processing device which processes an image group which 
consists of two or more pictures picturized by a different exposing condition to the same photographic 
subject, and generates a wide dynamic range image of 1, An extraction means to extract an appropriate 



• 'exposure area based on a picture signal level for every picture in a described image group. An overlapped 
range extraction means to extract a field which overlaps between appropriate exposure areas for every 
p.cture extracted [ above-mentioned ], It has a synthesizing means which generates a wide dynamic range 
image of 1 by compounding an appropriate exposure area by which gray level correction was carried out 
based on information on the overlapping above-mentioned field by gray-level-correction means to perform 
gray level correction about the above-mentioned appropriate exposure area, and this gray-level-correction 



means. 



[0010]In an image processing device according [ an image processing device by the 2nd invention ] to the 
1st above-mentioned invention, A selecting means as which the above-mentioned synthesizing means 
chooses one p.cture as a reference image from described image groups, An exposure compensation means 
which performs exposure amendment of those other than a reference image in quest of an exposure 
difference with the above-mentioned reference image from an appropriate exposure area which overlaps 
with a described image group, When it is a field which this overlaps as it is when it is not a field which 
carries out the above-mentioned duplication about an appropriate exposure area which performed the 
above-mentioned exposure amendment, it has a weighting addition means which compounds by carrying 
r J nn, V Ti e t' ghtmg addlt,on Wlth a functi °n based on change of a picture signal level of a reference image 
L001 IJIn an image processing device by the 2nd above-mentioned invention, as for an image processing 
device by the 3rd invention, the above-mentioned selecting means chooses one picture to which area of an 
[0012] nate eXP ° SUre area SerV6S 33 tHe maximum out of a described image group as a reference image. 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described with reference to 
drawings. Drawing 4 shows one embodiment of this invention from drawing 1 . and drawing 1 is a block 
diagram showing the fundamental composition of an electronic camera. 

[0013]This embodiment applies the image processing device of this invention to an electronic camera 
since it .s easy, explain the case where combine two pictures of the picture by short time exposure and 
the p.cture by long exposure, and the wide dynamic range image of 1 is obtained, but. It is also possible to 
apply, when combining many pictures more, of course. 

[0014]CCD4 for this electronic camera becoming by color CCD etc. of the single plate type which has an 
electronic shutter function, carrying out photoelectric conversion of the object image, and outputting as a 
p.cture signal, The lens system 1 for carrying out image formation of the object image on this CCD4 and 
the diaphragm 2 for controlling the passage range of the light flux which passed this lens system 1 The low 
pass filter 3 wh.ch becomes with the light filter for removing an unnecessary high frequency component 
from the light flux wh.ch passed this diaphragm 2, A/D converter 5 for removal of a noise component to 
change into a digital signal the picture signal of an analog with which amplification etc. were made by after 
that L line crack J in the correlation double sampling circuit etc. which are not illustrated after being 
outputted I from the above-mentioned CCD4. The buffer 6a for the 1st picture and the buffer 6b for the 2nd 
p.cture which each accumulate the image data of the stroke region digitized by this A/D converter 5 and 
memorize the picture by long exposure, and the picture by short time exposure, respectively The light 
measurement evaluating part 7 which controls the opening diameter of the above-mentioned diaphragm 2 
and the electronic shutter of above-mentioned CCD4 to read image data from the buffer 6a for the 1st ' 
picture used also for storing the object for light measurement of these, and the data for focus detection 
and to become appropriate exposure in quest of luminance distribution at the time of an image pick-up ' 
The focusing point primary detecting element 8 which controls the AF motor 9 which reads image data' 
from the above-mentioned buffer 6a for the 1st picture, detects a focusing position, and is later mentioned 
based on the detect.on result, The AF motor 9 which is controlled by this focusing point primary detecting 
element 8. and drives the lens for AF of the above-mentioned lens system 1 and to which it is made to 
carry out image formation of the object image on the above-mentioned CCD4. The interpolation area 10 
wh.ch interpolates the image data of the single plate read from the above-mentioned buffers 6a and 6b for 
the 1st and 2nd p.cture, and is changed into the image data of three boards, The operating buffer 1 1 which 
accumulates the .mage data after interpolation, and the Y/C separation part 12 which divides into the 
lum.nance signal Y, the color-difference signal Cb, and Cr the image data of three boards read from this 
operating buffer 11. About each of this pixel that is not involved Y/C separation part 12 but reads the 
luminance signal Y. and constitutes the whole screen. The extraction means slack appropriate exposure 
extraction part 13 to which the pixel distinguishes with a signal level whether it is suitable exposure and 
extracts and outputs divided image information based on the result. The overlapped range extraction 
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• 'mean's* slack overlapped range extraction part 14 which extracts the overlapped range which is areas of 
overlap of the appropriate exposure area which starts long exposure based on the divided image 
information extracted by this appropriate exposure extraction part 13, and the appropriate exposure area 
concerning short time exposure. The gray-level-correction means slack gray-level-correction part 15 
which computes the transfer characteristic in quest of the histogram of the edge which is characteristic 
quantity about the image data of the appropriate exposure area outputted from the above-mentioned 
appropriate exposure extraction part 13, and performs gray scale conversion about each picture based on 
the transfer characteristic, Referring to the information on the appropriate exposure area outputted from 
the above-mentioned appropriate exposure extraction part 13, and the information on the overlapping field 
which is outputted from the above-mentioned overlapped range extraction part 14. The synthesizing means 
slack image synthesis section 16 which combines the picture concerning the picture concerning the long 
exposure after the gray scale conversion outputted from the above-mentioned gray-level-correction part 
15. and short time exposure, and generates the wide dynamic range image of 1, The wide dynamic range 
image compounded by this image synthesis section 16 For example, the outputting part 17 outputted to a 
recording medium, a display, etc.. It has the control section 18 which controls this whole electronic camera 
contain.ng the above-mentioned interpolation area 10, the appropriate exposure extraction part 13 the 
overlapped range extraction part 14, the gray-level-correction part 15, the image synthesis section 16 and 
the outputting part 1 7, and is constituted. 

[0015]Next, atewmg_2 is a block diagram showing the detailed composition of a described imaire 
synchronizer. 

[0016]The appropriate exposure area concerning the long exposure after gray level correction of this image 
synthesis section 16 was carried out by the above-mentioned gray-level-correction part 15 It is 
compounding so that the continuity of a practical picture may be held thinking processing speed as 
important about the staging area (overlapped range) contained in both appropriate exposure areas 
concerning the appropriate exposure area concerning these long exposure, and short time exposure when 
compounding the appropriate exposure area concerning short time exposure, The 1st operating buffer 20 
which memorizes the image data of the appropriate exposure area which generates 1 wide dynamic range 
image for example, starts long exposure, For example, the 2nd operating buffer 21 which memorizes the 
image data of the appropriate exposure area concerning short time exposure, One picture with a larger 
area of the appropriate exposure area of these pictures (in combining three or more pictures) The selecting 
means slack reference image selecting part 22 which chooses one picture from which the area of an 
appropriate exposure area serves as the maximum as a reference image. About the portion not overlapping 
about the exposure compensation means slack exposure amendment part 23 which performs exposure 
amendment of p.ctures other than this reference image in quest of an exposure difference with the above- 
mentioned reference ,mage from the above-mentioned staging area, and the appropriate exposure area 
which performed the above-mentioned exposure amendment, as it is. It has the weighting addition means 
slack weighting adder unit 24 which compounds by carrying out weighting addition with the function (refer 
to expression 1 mentioned later) based on change of the picture signal level of a reference image and is 
constituted by the overlapping portion. 

[0017]Next. drawing 3 is a diagram showing signs that a long exposure picture and a short time exposure 
picture are compounded by a staging area, and di^wjngj. is a flow chart which shows processing of picture 
compos«t.on. Operation of the image synthesis section 16 is explained along with drawing 4 referring to 
above-mentioned drawing 2 and drawing 3 . 

[0018]The image data, as for. gray level correction was carried out by the above-mentioned gray-level- 
correction part 15 is once memorized by the 1st operating buffer 20 and the 2nd operating buffer 21 
respectively. 

[0019]the image data which starts the luminance signal Y of a long exposure picture (it is considered as 

2? piC i" re TL am ° ng the figUre) first memori2es to the 1st operating buffer 20 in more detail — having 
(Step SU The image data concerning the luminance signal Y of a short time exposure picture (it is 
considered as the picture (2) among the figure) is memorized by the 2nd operating buffer 21 (step S4) and 
picture compos.t.on for which they are mentioned later is processed. At this time, the image data of the 
staging area (overlapped range) concerning long exposure and the image data of the staging area 
(overlapped range) concerning short time exposure are also read (Step S3). 
[0020]In after that, the image data concerning the color-difference signal Cb of long exposure is 
memorized by the 1st operating buffer 20, and. . The image data concerning the color-difference signal Cb 



4/i) "x— v 



• 'of short time exposure should be memorized by the 2nd operating buffer 21, and processing of picture 
composition should make it the same. The image data which starts the color-difference signal Cr of long 
exposure further after that will be memorized by the 1 st operating buffer 20, and the image data 
concerning the color-difference signal Cr of short time exposure will be memorized by the 2nd operating 
butter 21, and processing of picture composition will be made. 

[0021]Although it is necessary to perform processing about the luminance signal Y first at this time **** 
of the processing order of the color-difference signal Cb and the color-difference signal Cr may be' 
reverse. * 

[0022]And the information on an appropriate exposure area that it is inputted from the above-mentioned 
appropriate exposure extraction part 13 is read (Step S2), and the one where the area of the appropriate 
exposure area which requires the above-mentioned reference image selecting part 22 for long exposure 
(Step S5 a ) PPrOPnate eXP ° SUre arSaS concernin e short time exposure is larger is set up as a reference image 

[0023]On the other hand the image data memorized by the above-mentioned 1st operating buffer 20 and 
the 2nd operating buffer 21, Based on the information on the overlapped range outputted from the above- 
mentioned overlapped range extraction part 14. and the selective-images information outputted from the 
reference image selecting part 22. An exposure ratio is computed by the exposure amendment part 23 
controlled by the above-mentioned control section 18 (Step S6). When the long exposure picture (picture 

memorized by the 1st operating buffer 20 is not chosen as a reference image, (Step S7) About this 
long exposure picture, exposure amendment is performed (Step S8) and Another side, When the short time 
exposure picture (picture (2)) memorized by the 2nd operating buffer 21 is not chosen as a reference 
image, exposure amendment is performed about (Step S9) and this short time exposure picture (Step S10) 
That is, exposure amendment is performed about pictures other than a reference image 
L0024]In the weighting adder unit 24. by control of the above-mentioned control section 18 based on the 
selected result (for example, it explains, assuming that the image data concerning long exposure was 
chosen as a reference image.) by the above-mentioned reference image selecting part 22, and the data 
outputted from the above-mentioned appropriate exposure extraction part 13. As shown in the following 
expression 1, weighting addition is carried out and data processing of the luminosity Ymid and the color- 
difference signals Cbmid and Crmid of a staging area is carried out (Step S13) 
[0025] 
[Equation 1] 

y long_Y(max_ Y^ - long_Y ) 

short - Y ( (°ng_ Y- min_ Y w ) 
max -yio ag ~ndn_Y Umg 

long _Cb(max_ Y^ -long_Y) 

*-°mid " — : — — 

m ^-yu^~min_Y lang 
^ short _Cb(tong_Y-mm_Y laK ) 

max - Y i<*g - y^ 

Cr bng_Cr( ma x_Y lottg ~ long_Y) 
max_ Y^g - min_ Y^ 

short _Cr(hng _Y- min_ r /<w , ) 

[0026]long_Y, long_Cb. and long_Cr show the luminance signal Y of the staging area (overlapped range) 
concerning long exposure, the two color-difference signals Cb. and Cr here, respectively, short Y. short Cb 
and short.Cr show the luminance signal Y of the staging area (overlapped range) concerning short time " 
exposure, the two color-difference signals Cb. and Cr, respectively. max.Ylong and min Ylong show the 
maximum brightness value and minimum luminance value of the staging area (overlapped range) concerning 
long exposure, respectively. ' 8 
[0027]While using the appropriate exposure area (portions of the picture (1) in a figure, and a picture (2)) 
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• <after-e*posure amendment as it is about the portion which drawing 3 shows the situation of a signal when 
combining a picture using such expression 1. and is not an overlapped range, The composite signal which 
ESiSEf? processing as shown in the above-mentioned expression 1 about the overlapped range is used 
L0028JAIthough necessarily continuously connected with neither a long exposure picture nor a short time 
exposure picture in the both ends, a signal compounded in an overlapped range, It is the information on a 
picture (when a short-time picture is chosen as a reference, image, it becomes the information on a short- 
time picture, and) for a long time used as a reference image. Since a weighting operation is performed using 
a chisel used as information on the selected picture when chosen from an image group of three more or 
more sheets, load to a processing circuit can be reduced and processing time can be shortened 
L0029]In this way, image data of an overlapped range by which weighting addition was carried out and image 
data (Step S1 1) of an appropriate exposure area concerning long exposure which does not overlap Picture 
composition of the image data (Step SI 2) of an appropriate exposure area concerning short time exposure 
which does not overlap is carried out (Step S14), and this combined picture is outputted (Step S15), and it 
ends. 

[0030]In ***♦, as shown in the expression 1, it is made to perform weighting summing processing using 
information on a selected reference image (**** long exposure picture), but more briefly, as shown in the 
following expression 2, it may carry out. 
[0031] 
[Equation 2] 

Ymid =long_Y/2 +short_Y/2Cbmid =long_Cb/2+short_Cb/2Crmid =long_Cr/2+short Cr/2 [0032]When this 
expression 2 is used, it becomes possible to obtain the practical image composing which is [ in / only at 
performing a very easy operation / a staging area ] mostly comfortable. 

[0033]Since weighting addition is carried out with a function (single function) only based on information on 
one selected reference image according to such an embodiment, load of an operation at the time of 
combining a picture compared with a case where weighting addition is carried out, with several different 
functions can be reduced, and processing can be accelerated. Since it is not necessary to scan along with 
change of the concentration direction of a picture, processing becomes easy also at this point It becomes 
possible by using a constant independent of an independent variable to attain improvement in the speed of 
the further processing. 

[0034]In this way. it becomes an image processing device which combines the rapidity of an operation and 
the continuity of a combined picture with sufficient balance. 

[0035]As for this invention, it is needless to say for various modification and application to be possible 
within limits which are not limited to an embodiment mentioned above and do not deviate from main ooint 
of an invention. 
[0036] 

[Effect of the Invention]Since the appropriate exposure area by which gray level correction was carried out 
is compounded based on the information on the overlapping field according to the image processing device 
of this invention by claim 1 as explained above, it becomes possible to combine the rapidity of the 
operation at the time of combining a picture, and the continuity of the combined picture with sufficient 
balance. 

[0037]While doing so the same effect as the invention according to claim 1 according to the image 
processing device of this invention by claim 2, A reference image is chosen, exposure amendment of those 
other than a reference image is performed in quest of an exposure difference with a reference image about 
the overlapping appropriate exposure area, and in order to carry out weighting addition and to compound 
with the function based on change of the picture signal level of a reference image, rapidity and the 
practical continuity of a picture can be made to balance good. 

[0038]According to the image processing device of this invention by claim 3. while doing so the same effect 
as the invention according to claim 2, efficient processing can be carried out to a sake that the area of the 
appropriate exposure area chose one picture used as the maximum as a reference image 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing Ij The block diagram showing the fundamental composition of the electronic camera of one 
embodiment of this invention. 

[^rawing 2jThe block diagram showing the detailed composition of the image synthesis section of the 
above-mentioned embodiment. 

LDj^win^The diagram showing signs that a long exposure picture and a short time exposure picture are 
compounded by a staging area, in the above-mentioned embodiment. 

[Drawing 4 ] The flow chart which shows processing of the picture composition in the above-mentioned 
embodiment. 

[Description of Notations] 
4 — CCD 

6a — Buffer for the 1st picture 
6b — Buffer for the 2nd picture 

10 — Interpolation area 

11 — Operating buffer 

12 — Y/C separation part 

1 3 Appropriate exposure extraction part (extraction means) 

14 — Overlapped range extraction part (overlapped range extraction means) 

1 5 Gray-level-correction part (gray-level-correction means) 

1 6 Image synthesis section (synthesizing means) 

1 7 — Outputting part 

1 8 — Control section 

20 — The 1st operating buffer 

21 — The 2nd operating buffer 

22 Reference image selecting part (selecting means) 

23 Exposure amendment part (exposure compensation means) 

24 — Weighting adder unit (weighting addition means) 
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*-tft-P;ft#«>T, -ft ?>©«**»?>«*«»£#» 3 

[0 0 0 7] r©J;5ife¥©^fflV^£, BSofcfcttS 

td ft o ts» £ © x - * £ * © s r £ # an (c # 5 (Efit 
tCfTPtClitf Pfl^J^m i d©M'L^ : Sr*©Trft£it:$ 

[0 0 0 8] **§Btt±K*«fc«*Tfc$ft)t fc©-? 
W«©igtttt£, <j|fcfeffi;t3Mfc*B.aS 
[0 0 0 9] 

*t LT^/i 5 «3t*#T?»<fe $ ftfc«#©Bfca» e> * 5 

tSIMlglffeot, ±KB#S¥^©#B^feic 

watt-* £ asut3t«s:ttttj-r stttB^a 

£, ±tEttai$ft7t#B^fe©iiis^WT-a : ffi-t--5 
ffi«c*ttmi-^a«ii«tttti^£, -kiEiijEs^ic 

40 HUTHfWMjESrfTpWBHtjE^ai:, r©pgPMjfiE^ 
Sic i o TPg^ffiiE $ ftfcig]E«Jt««r±|Eaai-5« 

[0 0 10] Sfc, JB2©«WtJ:51i|fc«ia^BHt, 

±sa» 1 ©fP^isB^taageicfc^-c, jiis-a-^g 

±f5®^H+^e>-B^^«*B^£ UTSR 
±feS*B^ £ ©S3tM«r*©TSi»B|fe£Jl^C5S5tffi 
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3 

%mzm lt ±.mmm-r sm^x^ *m&i*<D*. -am 

[OOll] IB3©»i^J;5Wfcayi§gB 
[0 0 12] 

[0013] ^ftft^fllMt, ^HOBifc&Jl&Cfrtt 
-f-7J/ 7l-iSffiLfctc^T*fei9, ffi^W/cfclcMBtPfl© 

3fe ic <t 5 aft t ft b# to®* i % mik t<D2m&%£-f$. 

[0 0 14] ro«^7J^7(4, «^-^+y^aiis6*^r 
1-3*«5&D#5-CCD*re/.C!K »^#fc&3fc«aE 
^VXmitW^rt LTtU^)1-^fca60CCD4 CCD 

7 -f^3i, ±IECCD4*»6ttJ*SiXfc«Jc:ia*U 
x - * 3 t> coT-fc 9 Mtirmmytic i -5 Silt! <fc 

mh# <t &*ti^}xmfe-rzm 1 B&ffl 

ifflV^jiSfllSffl/-!??? 6 a;J>c>B{£x— 

fc±IBR5 2 © » B S^±EC C D 4 ©t^ •>+ y # * 
fM»1-*Sl3teffMli3B 7 t , ±Um 1 Bftsffl^ 7776a 

U-^X^ l©AFffl U^XSrll L_tfBC C D 4 ±{C% 
?#*Sr»**t5 i 5l:t«AF*-^ 9 t , ±|B» 
1, I21fffl/<y776a, 6 b ^P>SK^.tU$ix/c* 

*rass lot, *tra^wB&x-* &wm-rz<fcmms< 

•y?7 l 1 ^<Dl¥Mms<-y77 l i*»P>jK*ffiLfc 
3SW®^x-^2r®S{f-§-Yi:fe^{f^-C b, Cri 

\^m-tz>Y/c5imm 2 ^<dy/c;9«i 2 



4 

ffiSrtttiJLTffi^ji-SttttJ^fcSjijES^ttaiSCl 3 

jHEBftttttiSlU 3tf»6tii;^£;ft,3ig:ES^*§&a>B&x 
T*IM«t«rlHa L^rO^#ttlcS-cJ#^HIIlco^ 
-LlEi8iEfI#tt£ijSl3 1 3^P,tB7^^tL-5SiE©^ 

^M^Sr*fiS;-r5-8-fiS;^©fcSS^^95l 6 i N ;© 

n ±.mffimn 1 0 . igjEBfttttusij 1 3 , asia 
««iffig& 1 4 , wmmjesb 1 5 , rnvt^aat 1 6 % mt> 

[0 0 15] fcfc:, H2f4±SEW«^fflJ08¥»l*«riE 

[0016] rcDHi^-g-fiEgp 1 6 fi, ±I5Pgf^ttjEg|5 1 
5lCj;i9|5g|^ME$tlfc»(7), JfcttN)*%ICff£ff:E* 

30 Id, -ne>fi^Wfr3fe{c:«5itjEJl3t**iJ;t5Si^lW« 
*»-«4»iai3t*OW*lc^S*i,51'IH]«JK (StSff 

&M&£&mi-ZJ:oi,z&i&-fz>~tx\ -fc#4-r* 

* i f^*ffl/^ 77720^ wiiiffiNFiwar^tfiisai 

lir, -Hb<o®^wi^<O)gjE«3t*gc05ffi^s^:ti,^ 

1-53S^#Sfc5S2pH^^gl5 2 2 t. ±EfM*« 
liife«>»*«jESrtt5»*MjE*SI:fcS»3t1j|jE»2 3 

so [0 0 17] ftic, H13f4, ft^KSTtHifeirMi^Bgg 
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(4) 



i 6ro»^^f5„ 

[0 0 18] -kfepgpMjESlS 1 5iCj;ij|5gIiMl$iX7t 
s/7r 2 1 tc^ft^*;h,-BjS1t£ix£ J; Md&oT<^ 

[ooi9] i'5!¥L<(4. -z-rmezmmytmigL m 

mm (i) iLtv^) wiffi^ff^-Yi^siii^x 

-^75^1^^^i/7r 2 0(Cfet»$n5 (^^^^ 
SI) ir^tc, MBtr^STtiij^ (E|«K Bit; (2) iL 

r v ^ ) (ommm^-Y \c% % mm^- ?&w,2 i^mm 

v?T 2 1 dfEtt^tl, {*y-y7°S 4) , -ttvbtco^ 

[0020] &mmmft<D&mm^c b (c 

MB#p B ^^(D#,||^t-§-c b l;#5ltf- 
Wi2Y£nm'<-y7T 2 l (c|2l«^n.TI^«(ciij^fig£0 
*aa*s*Six, $ felJi-t©«{c*i^|H]»3t<ofe36«#c 

[0 0 2 1] r rotate, »«{9^-YfcB8-f-4*0i3Si4ft 

[0 0 2 2] LT, ±15® jES3tttm^5 1 3 & A* 

2) . ±Ea£flSiS{feaW«2 2*s, ftN?M»3tlCffiiig 

tfE«tfS;*:#^££iJSB{fct LTRtti frfy? 
S 5) „ 

[0 0 2 3] ±8BSf lf^*^y7r 20i^ 

£4nSttS&tt2 2/4^m^^tb5>jl^®^tf«i(c^ 
"3V ±IEM»«|J1 8KiJ:«3IW»*ixfcJ|3te*|jE«|J2 
3{CJ;oT®5t*it/J5^ai$ix Ury/S6) , %\ 

wmm'<v7T 2 otciEtt^tbxi/^^s^s^ij^ 
(Bis (i) ) tf&mm&Lh i-cms*vci*&vMi«- 

7t 2 UdfEtS^ixTVSM^FPdJSJfeWlfe (BIS 
(2) ) ^S*B»t LTa^$tLT^/«CV^^a-JCtt 

dsfffcns Uf^s i o) „ -r/f @*«je 



20 



5. 

[0 0 2 4] fi^ttttAnSfgp 2 4 T*f4, ±lE$lJfl¥gi$ 1 8 

(^x.WCSB#[ig@3feK:«5BI&7 f — ^^S*B^t Lt 

SCI 3d»F>ffi^3*Jx57 f -^i:JcS-Ji%-c, ^P^ffi^cO 
®SYmid *J«trj?feig{H§-C braid , Crraid 

[0 0 2 5] 
[*l] 

long _Y {max _ Y lang - longY ) 
I mid 851 r: : — — 



Cb, 



'mid 



Cr, 



mid 



= k>ng_Cb( max_ - to/ij_y j 
short _Cb (long _Y-min_Y laag ) 

^ short _Cr (long _Y-mm_Y knx ) 



[0 0 2 6] -rid, long_Y, long__Cb, 

30 ion g _c r (t&mmmytK&zcpffim® mmm 

m ©»M^Yi2o©feM^Cb, Ct***,? 
tfX^L, s h o r t Y, s h o r t C b , s h o r 

t_c r i*m.tifmmit<,z&z>cpRimi$ mmmm com 

mm^Y t 2 o©fiilffC b , C r Z^tix^ftlTjk LT 
V x 5„ Sfc, ma x_Ylong,?:m i n_Ylong(4ftB$p^ 

[0 0 2 7] r. Oi 5 'iSa 1 Srfflv^TBIftro^SrtT 

it (1) fcit^Bft (2) OgB^) Sr-t©*afflw%st 

[0 0 2 8] Sa««IC*S^T-&j£$;Jl,fc{t*§-tt, 

i^ilS»wfev>T*^S3tBlfe J ^^raS3tB^tai^6<j 
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(5) 

7 

[0 0 2 9] r 5 UTS*#ttJn3fsnfcfi*««©Bi 

12) (^y/S14) , rcD£- 

<5o 

[0 0 3 0] fcfe, ±J«Ttt«iC 1 fcjjtLfc J: 5 ic, M "> 
fcLfcSHSlHfc (±J6-C»4ft^FlHJ«3tH|fe) ©WftSrffl 
it Jq^l&S £ fr 5 «t 5 d LT v > 5 J; 9 ffi 

[0 0 3 1 ] 
[ft 2] 

Ymid = 1 o n g_Y/2 + s h o r t_Y/2 

C bmid = 1 o n g__C b/2+shor t Cb/2 

C rmid =1 on g_C r/2+shor t_C r/2 
[0 0 3 2] rw*S2SrfflV^#-@-|i|4, H^Tffi* 

[0 0 3 3] £©J:5fc^«MNc.fc*Uf, il^Lfcl 

tettffLfcvseft&ffli^ar tx% M*5ias©i§5jgfk 

[0 0 3 4] ^ 5 LT, »»©jfiS3tt:i:, ^$4xfciB 

[0035] xmwitiimLtzmMtemzmfez 

[0 0 3 6] 



[0 0 3 7] W*^2(CJ;^*^B^(75®^«La^ 

etc itvti, w*« 1 (cie«coi§b^ t ra««a*sr*i- 

fcov>x, £iJ!ilij|fei:<0©3teS£#«>Xg$S ffi&&Lft<D 

[0 0 3 8] S»*«3{^J;5*»W(OM|feja.a 
1"5 it -bid, S!E«ft«©B«#ft*tfc.5-liffe«: 
31£ff 5 rir^XtS,, 

[@ 1 ] *mw<D-mmm<Dm.T* * 5 <om^wm 
[112] ±xmimm<rmm&im<onnimt&*7fi+ 
[S3] ±fE*js®ffiic*3v>x, ^mmmytmiktrnm 

4 CCD 

6 a'-IlIM^->77 
6 b-i2I||^y77 
1 O-KtWft 
1 l-»<y?7 
1 2-Y/C#«lB 

1 3-3[jE»3tttliaS5 (ttm#^) 

1 6 - Bfli-g-figsij (-a-rfs^a) 

1 7- mtiu 
1 

2 0 - miimm;<v7T 

2 l-l2»^ / /77 

2 2 -SJpH^®^ 

2 3 -»Jt*tjESS (HftfctjE^Jg) 

2 4-iMitwa (**#^*p**a) 
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(6) 



mi] 



X JL. \ 4: CCD 1 



3 : □-/^7<;u^ 
4:CCD 



3_ "a 







9:af-e-7 i 



' f£j&3<fctig 



8-3" 



18 



5 



i 15- 



17 



[02] 



18 



1 



r 16: iiifeaffas 



14- 



turns 



SWWtt$l , 

«E5r4 J f i # 

* jg2<fegffl/<y7?H j n SttiM/fttttto** I ! [ 

^ , 2lJr ! 

aggg^^_-l i J 

v — y 



13] 
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(7) 



[04] 



S5n j 1 — — ' L -x — ' 




st4— v r 



BfffflBSft (2) jfefc 



S15 



(51) Int. CI. 7 «&jffi# F I (##) 

H0 4N 5/335 G0 6F 15/66 4 7 0 J 

15/68 3 1 0 J 

// H0 4N 101100 H0 4N 1/40 1 0 IE 

F^ — 5B057 AA20 BA02 CA01 CA08 CA12 

CA16 CB01 CB08 CB12 CB16 
CE10 CE11 DA07 DA08 DB02 
DB06 DB09 DC22 DC32 
5C022 AA13 AB01 

5C024 BX01 CX46 DX01 GY01 HXOO 

HX14 HX28 HX30 HX50 
5C076 AA11 AA12 AA19 AA27 AA40 

BA06 

5C077 LL19 PP15 PP23 PP47 PP58 
PQ08 PQ12 PQ18 TT09 



